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Reza Safaierad, Mahyar Mohtadi, Bernd Zolitschka et al., et al., Elevated dust depositions in West
Asia linked to ocean-atmosphere shifts during North Atlantic cold events [J]. Proceedings of the
National Academy of Sciences, 2020, 117 (31), 18272-18277.
https://doi.org/10.1073/pnas.2004071117
AR ARUCUKTH I AL R T A bR A v A1 5| 7 4 TR DX I Bl P9 R A AT TR I
AR CAEZE XX HEAT R AIWETE, (2 APE O T 2 XA IR 9 A
VEB AL B P AR AL 1 5 19-7 ka Z [BJ I AARIE %, S5 RO IR B Bl fiz {5 2 B AL AR
AP AN 5 Heinrich 1. Younger Dryas. Preboreal $77% % 8.2 ka [ IE AR A F4 5
BTG XU HRIE R A A 5% YD AR N BT e R AL B AE X AR v S A A A 8 SRR e VR
W, FATR AR T-32 26 K VG P A 2= KA o 19 PR R AL R B AR A S B - WP TS
o, ABSEUK SR G PGS G 4 [X AR PR 2 2 B R UK 7 B
ABSTRACT: Rapid North Atlantic cooling events during the last deglaciation caused atmospheric
reorganizations on global and regional scales. Their impact on Asian climate has been investigated
for monsoonal domains, but remains largely unknown in westerly winddominated semiarid regions.
Here we generate a dust record from southeastern Iran spanning the period 19 to 7 cal. ka B.P. We
find a direct link between frequent occurrences of dust plumes originating from the Arabian
Peninsula and North Africa and rapid southward shifts of the westerlies associated with changes of
the winter stationary waves during Heinrich Stadial 1, the Younger Dryas, the Preboreal Oscillation,
and the 8.2-ka event. Dust input rises and falls abruptly at the transitions into and out of these cooling
events, which we attribute to changes in the ocean circulation strength that are modulated by the

North Atlantic winter sea-ice cover. Our findings reveal that waxing and waning of North American



ice sheets have a stronger influence than those of European ice sheets on the winter climate over

West Asia.
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Figure 1. Downcore element abundances for immobile (Ti, Al, Si, Zr) and mobile (K) elements along
with TOC (with inverted y axis) and median grain size (logarithmic scale). Gray bands mark peaks of
dust input. B/A, Belling— Allerad interstadial; E-H, Early Holocene; HS1, Heinrich Stadial 1; PBO,

Preboreal oscillation; YD, Younger Dryas stadial; and 8.2, the 8.2-ka event. Black triangles at the bottom
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indicate the position of 14C age controls for KSB.
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Figure 3. (A, this study) Comparison of the KSB Ti record from SE Iran, representing the West Asian
dust plume with paleoclimate records from Greenland ice cores, the North Atlantic Ocean and the ISM
region. (B) Ca2 concentration from Greenland Ice Sheet Project (GISP) 2 ice cores (22) as aproxy for

dust input in Greenland. (C) Sediment color reflectance of core SO130-289KL from the northeast
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Arabian Sea (10) as a proxy for ISM intensity. (D) Speleothem 6180 record from Socotra, Yemen (8) as
a proxy for ISM intensity. (E) 231Pa/230Th ratio from the subtropical North Atlantic (1) as a proxy for
the AMOC. (F) Subtropical North Atlantic planktic foraminifera (Globorotalia inflata) 5180 from
sediment core GGC5 (1) as a proxy for SST. (G) North Greenland Ice Sheet project (NGRIP) 6180
values in %o Vienna Standard Mean Ocean Water (SMOW) on the Greenland Ice Core Chronology 2005
(GICCO05) (21) as a proxy for Greenland temperature. B/A, Bolling—Allered interstadial; E-H, Early
Holocene; HS1, Heinrich Stadial 1; PBO, Preboreal oscillation; YD, Younger Dryas stadial; and 8.2, the

8.2- ka event.
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Lyons S L, Baczynski A A, Balila T., Palaeocene — Eocene Thermal Maximum prolonged by fossil
carbon oxidation [J].Nature Geoscience, 2020, 48, 777-781
https://doi.org/10.1038/s41561-018-0277-3
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e A&, DABEAS SEAL AR A HER U SR E 1 oK AR Y 4 BR — S A BIORE T
B AHFRRME T HEAITGE 10-20 kyr K TACABRBONERE P RECRE R, SRR
JRCEAE 102 2] 10* PgC I8l A5 HR REWS RREE I 4ERF KR B AL B = KT, 1
SEAHR R AL 2R RS . BB R B IR R AT E M, XS5 AT e n o 2 Ui b ik
PR TR A A — Rk, IR AR RS R ATk B T4

ABSTRACT: A hallmark of the rapid and massive release of carbon during the Palacocene -
Eocene Thermal Maximum is the global negative carbon isotope excursion. The delayed recovery
of the carbon isotope excursion, however, indicates that CO» inputs continued well after the initial
rapid onset, although there is no consensus about the source of this secondary carbon. Here we
suggest this secondary input might have derived partly from the oxidation of remobilized
sedimentary fossil carbon. We measured the biomarker indicators of thermal maturation in shelf
records from the US Mid-Atlantic coast, constructed biomarker mixing models to constrain the
amount of fossil carbon in US Mid-Atlantic and Tanzania coastal records, estimated the fossil
carbon accumulation rate in coastal sediments and determined the range of global CO; release from
fossil carbon reservoirs. This work provides evidence for an order of magnitude increase in fossil
carbon delivery to the oceans that began ~10 - 20 kyr after the event onset and demonstrates that
the oxidation of remobilized fossil carbon released between 10? and 10* PgC as CO; during the body

of the Palaeocene — Eocene Thermal Maximum. The estimated mass is sufficient to have sustained
9



the elevated atmospheric CO; levels required by the prolonged global carbon isotope excursion.
Even after considering uncertainties in the sedimentation rates, these results indicate that the
enhanced erosion, mobilization and oxidation of ancient sedimentary carbon contributed to the

delayed recovery of the climate system for many thousands of years.
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Figure 1. Percent organic carbon and carbonate and organic isotope records plotted against depth at SDB
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presented for the inner-shelf Palaco - Potomac transect records of SDB (b) and CamDor (c). The grey
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shaded areas represent the PETM Marlboro Clay, bounded by red dotted lines. The start of the positive
8 13Corg enrichment is marked by a green dotted line. Lithology is designated as: ¢, clay; st, silt; vfs, very

fine sand; fs, fine sand.
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Figure 2. Biomarker thermal maturity ratios at SDB (top) and CamDor (bottom) demonstrate a source
change during the PETM body. Thermal maturity ratios are plotted alongside the organic isotope record
and shaded by timing during the PETM (light grey, pre-PETM; dark grey, PETM onset; black, PETM
body at §'3Corg enrichment onset; white, post-PETM). T¢/(Ts + Tn), C31-homohopane (C31HH)-S/(S + R),
Cs2-homohopane (Cs,HH)-S/(S + R) and norhopane/hopane (NH/H) increase with thermal maturity; Cao-
moretane/(moretane + hopane) (C29M/H) decreases with thermal maturity. The PETM interval is

bounded by red dotted lines. VPDB, Vienna Pee Dee Belemnite.
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Figure 3. Percent organic carbon and carbonate and MARs of fossil C show an increase in fossil C
delivery to sediments during the PETM body. MARs are based on fossil C mixing models during the
PETM body from Tanzania (o 3 /(o B + B B ) hopanoid isomerization), SDB (C»-M/M + H, C:-HH-S/S
+ R), CamDor (C-»-M/M + H, C:-HH-S/S + R, C»- HH-S/S + R) and the uncertainty around linear
sedimentation rates. The x axis represents the MARs of fossil C, and the y axis represents the depth in
each section. Leftward bounds on each plot mark the lower-end MAR estimate and rightward bounds
mark the upper MAR estimate based on 0.5-2 times the measured sedimentation rate. The grey shaded
areas indicate the PETM interval. Data from all the records show an elevated MAR during the PETM

body relative to the background delivery of fossil C.
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Setera J B, VanTongeren J A, Turrin B D et al. Rapid cooling of the Rustenburg Layered Suite of the
Bushveld Complex (South Afvica): Insights from biotite **Ar/**Ar geochronology[J]. Geology, 2020, 48:
834-838.

hitps://doi.org/10.1130/G46865.1

W B R IRBER PR NG 78 50 7 520 1 il S b i R A AT S DA IV 51 <6 J8 AT PR 1Y
TR REE, HlTHFEASE RG], XA — Ak JAT B ARATA 4 /R R A% A A
H1f) Rustenburg EIREE (RLS) PR BB 7RG CAr A Ar HIFTFEACARIT . K
B 10 MFE GXESRE LR T~ 5.5km [ RLS 52D 158 2= BEBURL /> Hr 45 A3 B in AT
BIFEAER T A 2056.3 +£3.2 Ma % 2052.0 + 7.6 Ma (26), A FERAE 2 D o TUHEN (o-
95%BEAE/KT) HEE . A IR BEFER AT ME A 2054.47 £0.84 Ma (26, n=30,
IR ZE I3 77=0.23, P=1.00; 4FEFTASMBAMENER, RERINEE 21 Ma). A3
21 = BF A Ar F#E 5 CUR R T U-Pb B AR E 2RI, RLS M4 H1 3 2 2~ B
(R RS, HEANE 2 A EIER 4104 1000 °C my ' BT HIWE RS S RLS MR ALHIE,
TR ABE 5 I AR 2R SR A A P RO v R e o SR HTHRGE ) UG-2 1 MG-1 88 8k0 1 )2
A Merensky Reef [FI4EHE 1) 5B 2B 0Ar/0Ar S84 1R 1T 62 AR A R S0 e IR 2R 100 7=«
FER A E R R R ER I B 5 B AP Ar Eif%, X R E T e RR T
A1 2R Merensky Reef H1.

ABSTRACT: Despite their importance to understanding magma chamber processes and the
formation of economically viable precious metal deposits, the cooling histories of layered mafic
intrusions remain enigmatic due to limited geochronologic constraints. We provide a comprehensive
40Ar/3Ar study of biotite throughout the Rustenburg Layered Suite (RLS) of the Bushveld Complex,

South Africa. Analyses of individual biotite grains from 10 samples, encompassing ~ 5.5 km of RLS
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stratigraphy, yielded weighted mean plateau ages that all overlap at 26 (a-95% confidence level)
and range from 2056.3 + 3.2 Ma to 2052.0 + 7.6 Ma (20). A weighted mean of all biotite plateau
ages yielded an age of 2054.47 + 0.84 Ma (20, n = 30, mean square of weighted deviates = 0.23, P
= 1.00; + 21 Ma fully propagated). The overlap between our °Ar/3°Ar biotite and published U-Pb
zircon ages suggests that the RLS cooled rapidly to the closure temperature of biotite, with cooling
rates on the order of 1000 °C m.y.”! throughout the stratigraphy. Thermal modeling requires
enhanced heat loss, due to the hydrothermal system associated with the emplacement of the RLS,
to produce the inferred rapid cooling rates. Previously reported young *°Ar/**Ar biotite ages from
the UG-2 and MG-1 chromitite seams and the Merensky Reef are likely a product of localized late-
stage circulation of hydrothermal fluids. The lack of similarly young “°Ar/**Ar biotite ages from the
remainder of the stratigraphy suggests that late-stage hydrothermal events were potentially localized

to chromitites and the Merensky Reef.
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Figure 1. Available high-precision chronology (20 uncertainties, internal errors) against generalized
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stratigraphic column of the Eastern Limb of the Rustenburg Layered Suite (RLS), Bushveld Complex,
South Africa. “*Ar/*Ar biotite ages are weighted mean plateau ages (this study; filled blue squares) of
multiple analyses from a single sample. Weighted mean of all 40Ar/39Ar biotite plateau ages from this
study is indicated by the blue shaded region. Published U-Pb zircon ages are: a—Zeh et al. (2015), b—
Mungall et al. (2016), and c—Scoates and Wall (2015). Weighted mean of U-Pb zircon ages from listed
studies is denoted by vertical gray region. Published 40Ar/39Ar biotite ages are: d and e—Cassata et al.
(2009) and Nomade et al. (2004). References for published U-Pb ages of baddeleyite and rutile are
denoted by b and c, respectively. MSWD—mean square of weighted deviates; CA-ID-TIMS—chemical

abrasion—isotope dilution—thermal ionization mass spectrometry.
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Figure 2. Conductive cooling models solving for 4 km below the top of the 8-km-thick Rustenburg
Layered Suite (RLS), Bushveld Complex, South Africa, assuming 30 °C km™' geotherm (Gibson and
Wallmach, 1995) and 4 km roof. For gray curve (1-D), heat is lost through the top and bottom of the RLS.
For black curve (2-D), heat is also lost through the sides of the RLS (solved for rocks 15 km from contact
with host rock). The range of published mean U-Pb zircon ages and their measured Ti-in-zircon
temperatures are indicated by the orange shaded area. Weighted mean ages of biotite “°Ar/*Ar plateau
ages (this study) and their assumed closure temperature (Tc) are represented by the blue shaded region

(internal errors).
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Routledge CM, Kulhanek DK, Tauxe L, Scardia G, Singh AD, Steinke S, Griffith EM, and Saraswat R. A
revised chronostratigraphic framework for International Ocean Discovery Program Expedition 355
sites in Laxmi Basin, eastern Arabian Sea. Geological Magazine, 2019.
https://doi.org/10.1017/S0016756819000104
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ABSTRACT: International Ocean Discovery Program Expedition 355 drilled Sites U1456 and
U1457 in Laxmi Basin (eastern Arabian Sea) to document the impact of the South Asian monsoon
on weathering and erosion of the Himalaya. We revised the chronostratigraphic framework for these
sites using a combination of biostratigraphy, magnetostratigraphy and strontium isotope stratigraphy.
The sedimentary section at the two sites is similar and we divided it into six units bounded by
unconformities or emplaced as a mass-transport deposit (MTD). Unit 1 underlies the MTD, and is
of early-middle Miocene age at Site U1456 and early Paleocene age at Site U1457. An unconformity
(U1) created by emplacement of the MTD (unit 2) during the late Miocene Epoch (at ¢. 9.83 - 9.69

Ma) separates units 1 and 2 and is identified by a marked change in lithology. Unit 3 consists of
16



hemipelagic sediment with thin interbeds of graded sandstone of late Miocene age, separated from
unit 4 by a second unconformity (U2) of 0.5-0.9 Myr duration. Unit 4 consists of upper Miocene
interbedded mudstone and sandstone and hemipelagic chalk deposited between c. 8 and 6 Ma. A c.
1.4-1.6 Myr hiatus (U3) encompasses the Miocene-Pliocene boundary and separates unit 4 from
unit 5. Unit 5 includes upper Pliocene-lower Pleistocene siliciclastic sediment that is separated from
unit 6 by a c¢. 0.45 Myr hiatus (U4) in the lower Pleistocene sediments. Unit 6 includes a thick
package of rapidly deposited Pleistocene sand and mud overlain by predominantly hemipelagic

sediment deposited since c. 1.2 Ma.
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Figure 1. Revised magnetostratigraphic data and interpretations for Site U1456. (a) Inclinations versus
composite depth (m CCSF). (b) Gyromagnetic resonance (GRM) index as described in the text. (c) As

for (a), but plotted against inferred age. (d) Geomagnetic polarity time scale of Gradstein et al. (2012).
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Figure 2. Chronostratigraphic framework for Site U1456. Blue triangles are calcareous nannofossil
events (up are tops, down are bases); green triangles are foraminifera events (up are tops, down are bases);
orange circle is change in foraminifer coiling direction; and maroon diamonds are palacomagnetic chron

boundaries. Black lines represent error bars (both age and depth). See text (Section 5.d) for discussion of

red arrow. Number represents chronostratigraphic event (refer to datum labels in Table 1).
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Morales J, Pérez-Rodriguez N, Goguitchaichvili A, et al. A multimethod paleointensity approach
applied to the historical Xitle lava flows (Central Mexico): towards the accurate paleointensity
determination[J]. Earth, Planets and Space, 2020, 72(1): 1-16.
https://doi.org/10.1016/j.epsl.2020.116408
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(Rl AR R T 2 MO IR AT AR FE . Thellier-Coe 1ZZI MIZFEATT 5. M 4-6 5
WA TRIRE S R, 81 Thellier-Coe. 1ZZI #1 Thellier-Coe A2 1E 1) 1ZZ1 J7 13k A5-F- 35 1k 3
I35 68.4 uT (6=+5.6 uT). 63.9 uT (6==5.8 uT)A 61.5 uT (6=%4.3 uT). XF T FFERIK
s FEdh, R ZREATT R3S R B8 H S A T R, (R B REAR TR 5 5
WA T A Ry 61.8 uT, IXAN Thellier J7ARAT it sR FEAF WAL . B T ARAF 1O ML 485
R, 3-6 FIEETRA Xitle KIWBURA I, 1 1-2 SEETRENREL . A RG-SR
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PR BRI AR HE, 5 BBV AR AR, BERE AN flos b 45 B AN E . FEIX IR TR
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ABSTRACT: An inclusive rock-magnetic and absolute paleointensity survey of the ~ 2-ka-old
Xitle volcano (southerly Basin of Mexico) was undertaken to assess the faithfulness of the
paleomagnetic log carried by fresh, widely exposed and well-preserved lava flows. Paleomagnetic
samples from six lava flows were subjected to paleointensity analysis with a multi-method approach:
the Thellier—Coe, IZZ1, and multi-specimen methods. Overall mean flow PI values from flows 4-6
obtained by the Thellier-type methods used yielded 68.4 uT (6=+5.6 uT), 63.9 uT (6=%5.8 uT)
and 61.5 uT (6==%4.3 uT) for the TC, 1ZZI, and 1ZZI with CR correction methods, respectively.
Although multi-specimen paleointensity results were, in general, lower than that obtained with the

other methods for the same flows, that for Flow 5 (61.8 uT) was very similar to those obtained with
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the Thellier-type methods. Based on the results obtained, this lava flows sequence could correspond
to two eruptive periods; one related with the Xitle volcano (flows 3—6), and another older (flows 1
and 2). The combined archeomagnetic dating of the different flows reinforces this hypothesis, as
well as the multi-modal distribution for the age of the Xitle, proposed two decades ago. The
application of stricter acceptance criteria and consideration of cooling-rate correction could slightly
reduce the scattered observations. The multi-method approach employed under this study, combined

with detailed rock-magnetic experiments, may definitively increase the accuracy of paleointensity

determinations.
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Fig 1: Up: Comparison of PI results obtained by the different methodologies used (TC, IZZI CRcorr, and
MS) for the 6 flows analyzed. Error bars represent the corresponding standard deviations in the case of
TC and 1ZZI CRcorr results, while for the MS data to the Min and Max values obtained. Below:
Representative Arai plot (Nagata et al. 1965b) obtained from the TC experiments; Representative Arai
plot (Nagata et al. 1965b) obtained from the IZZI CRcorr experiments; Representative plot obtained from

the MS experiments.
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Clift PD, Carter A, Wysocka A, et al. A Late Eocene-Oligocene through-flowing river between the
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Upper Yangtze and South China Sea[J]. Geochemistry, Geophysics, Geosystems, 2020.
https://doi.org/10.1029/2020GC009046
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ABSTRACT: We test the hypothesis of a major Paleogene river draining the SE Tibetan Plateau
and the central modern Yangtze Basin that then flowed south to the South China Sea. We test this
model using U-Pb dated detrital zircon grains preserved in Paleogene sedimentary rocks in northern
Vietnam and SW China. We applied a series of statistical tests to compare the U-Pb age spectra of
the rocks in order to highlight differences and similarities between them and with potential source
bedrocks. Monte Carlo mixing models imply that erosion was dominantly derived from the
Indochina and Songpan-Garzé Blocks and to a lesser extent the Yangtze Craton. Some of the zircon
populations indicate local erosion and sedimentation, but others show close similarity both within
northern Vietnam, as well as more widely in the Eocene Jianchuan, Paleocene-Oligocene Simao,
and Oligocene-Miocene Yuanjiang basins of China. The presence of younger (<200 Ma) zircons
from the Qamdo Block of Tibet is less easily explicable in terms of recycling by erosion of older
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sedimentary rocks and implies a regional drainage linking SE Tibet and the South China Sea in the
Late Eocene-Oligocene. Detrital zircons from offshore in the South China Sea showed initial local
erosion, but with a connection to a river stretching to SE Tibet in the Late Oligocene. A change from
regional to local sources in the Early Miocene in the Yuanjiang Basin indicates the timing of

disruption of the old drainage driven by regional plateau uplift.
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Figure 1. (a) Shaded topographic map of East and SE Asia showing the major modern river basins and

the location of Well Y211 (Lei et al., 2019); CP = Chao Phraya; SW = Salween. (b) Shaded topographic
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map of the study region showing the major river systems and geographic regions mentioned in the text.
CBTYF = Cao Bang-Tien Yen Fault Zone. International borders shown as dashed black line. River names
are show in yellow italic text. (c) Simplified tectonic map of the region showing the major tectonic blocks
and the course of the major rivers discussed in this work, modified from original map of Searle et al.

(2017).

Prosent Miidlo-Late Oligocens (ca. 25 Ma)

Figure 2. Evolving paleogeography of SE Tibetan Plateau and northern Indochina showing the proposed
development of major river systems since the Late Eocene. Pie diagrams show the proposed breakdown
of the zircon population based on source and the unmixing calculations discussed in the text for each

sample at the time of their deposition.
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Zhang G, Yao T, Xie H, et al. Response of Tibetan Plateau's lakes to climate

changes: Trend, pattern, and mechanisms|[J]. Earth-Science Reviews, 2020: 103269.
https://doi.org/10.1016/j.earscirev.2020.103269
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ABSTRACT: The wide distribution of natural lakes over the Tibetan Plateau, the highest and
largest plateau on Earth, have received extensive attention due to global warming. In this Review,
we examine lake evolution, spatial patterns and driving mechanisms over the Tibetan Plateau. The
changes in lake area, level and volume show a slight decrease from 1976 to the mid-1990s, followed
by a continuous rapid increase. The spatial patterns show an overall lake growth in the north of the
inner plateau against a reduction in the south, which are accompanied by most of the lakes cooling
in the north against warming in the south, and longer ice cover duration in the north compared with
the south. The changes in lake temperature are negatively correlated with water level variations and
lake ice duration. Enhanced precipitation is the dominant contributor to increased lake water storage,
followed by glacier mass loss and permafrost thawing. The decadal or longer lake expansion since
the mid-1990s could have been driven by the positive phase of Atlantic Multidecadal Oscillation,

and clear inflection points of lake area/level identified in 1997/1998 and 2015/2016 are attributed
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to strong El Nifio events. In the near-term, the lakes will continue to expand. Future interdisciplinary
lake studies are urgently required to improve understanding of climate-cryosphere-hydrosphere

interactions and water resources management.
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Figure 1. Temperature (T) and precipitation (P) changes. a) T difference between 1998-2018 and
1980—1997 from China Meteorological Administration (CMA) weather station data. b) Annual T
anomalies between 1980 and 2018 for the TP. ¢) Change in T derived from the CRU T data for 1970-2016.
d) P difference between 1998—2018 and 1980—1997 from CMA weather station data. e¢) Anomaly of
annual P averaged over all stations for 1980—2018. f) Change in P derived from GPCC data for

1970-2016. The “+” indicates pixels with significant linear trends at a 95% confidence level.
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Gao Y, Liu Z Y, Lu Z Y et al. Dynamic Effect of Last Glacial Maximum Ice Sheet

Topography on the East Asian Summer Monsoon [J]. American Meteorological Society, 2020,
33:6929-6943

https://doi.org/10.1175/JCLI-D-19-0562.1
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ABSTRACT: The effect of ice sheet topography on the East Asian summer monsoon (EASM)
during the Last Glacial Maximum is studied using CCSM3 in a hierarchy of model configurations.
It is found that receding ice sheets result in a weakened EASM, with the reduced ice sheet thickness
playing a major role. The lower ice sheet topography weakens the EASM through shifting the
position of the midlatitude jet, and through altering Northern Hemisphere stationary waves. In the
jet shifting mechanism, the lowering of ice sheets shifts the westerly jet northward and decreases
the westerly jet over the subtropics in summer, which reduces the advection of dry enthalpy and in
turn precipitation over the EASM region. In the stationary wave mechanism, the lowering of ice
sheets induces an anomalous stationary wave train along the westerly waveguide that propagates
into the EASM region, generating an equivalent-barotropic low response; this leads to reduced
lower-tropospheric southerlies, which in turn reduces the dry enthalpy advection into East Asia, and

hence the EASM precipitation.

26



. v, T
1206 180°W
|

02 04 06 08 1

120°E 180°W  120°W

-100 -50 0 50

Figure 1. Anomalies induced by reduced NH ice sheet thickness in summer in (a),(b) fully coupled
experiments (0% minus 100%), (c),(d) SLAB experiments [(OL+0E) minus (100L+100E)], and (e),(f)
AGCM experiments [(OL+0E_AGCM) minus (100L+100E_AGCM)] for the following atmospheric
variables in JJA: (left) eddy geopotential height at 200 hPa (Z200; shading; gpm) and (right) precipitation
(shading; mm day") and surface air temperature (SAT; contours; K). Contours in (a), (c), and () represent
7200 climatology at LGM in corresponding models; contour intervals are 30 gpm; dashed contours
indicate negative values. In (b), (d), and (f), red solid contours are for SAT anomalies of 1, 2, 3, 6, 10,
and 15 K, indicating warming anomalies; blue dashed contours are for SAT anomalies -1, -2, -3, -6, -10,
and -15 K, indicating cooling anomalies. The model domains for calculating the EASM meridional wind

index at 850 hPa (110° - 120° E,20° -40° N) are represented in the blue boxes.
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Figure 2. Atmospheric anomalies induced by reduced NH ice sheet thickness [experiment (OL+0E) minus
(100L+100E)] over East Asia in summer for (a) eddy geopotential height (gpm) at 850 hPa; (b) vertical
velocity -w(Pa s) at 500 hPa; (c¢) wind (vectors; m s!) at 850 hPa; (d) precipitation (shading; mm day"
1. The model domain for calculating the EASM meridional wind index at 850 hPa (110° — 120° E,
20° — 40° N) is represented by the blue box in (c¢). Pink shadings and black dots represent anomalies

that are statistically significant at a 95% confidence level.
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Murray R W, Leinen M, Knowlton C W. Links between iron input and opal deposition in the Pleistocene
equatorial Pacific Ocean[J]. Nature Geoence, 2012, 5(4):270-274.
https://doi.org/10.1038/ngeo1422.
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ABSTRACT: Increases in overall marine primary productivity and export production in high-
nutrient, low-chlorophyll regions of the ocean have, particularly during dry and dusty glacial periods,
been hypothesized to be linked to the enhanced delivery of iron. In the modern ocean, iron
availability limits production in high-nutrient, low-chlorophyll regions, and may be important in
lower-nutrient settings as well. Here, we assess the relationship between productivity and iron in
sedimentary records from the high-nutrient, low chlorophyll region of the equatorial Pacific Ocean
over the past million years. We find strong links between iron input, the export and burial of biogenic
silica (opal) and total export production. Our data demonstrate that iron accumulation was more
closely tied to the accumulation of opal than any other biogenic component, with high iron input
associated with substantially increased opal sedimentation. The strong links between iron and opal
accumulation over the past one million years are in agreement with the modern biogeochemical

behaviour of iron and silica, and the response of the diatom community to their mutual availablity.
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our data support earlier suggestions of a biological response to iron delivery over geologic

timescales.
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Figurel. Concentrations of the biogenic components and Fe in core PC72. a, Time series of CaCO3
(Wt%), Fe (ppm), biogenic opal (wt%) and TOC (wt%), plotted versus age (in kyr). b, Correlations

between CaCO3 and the components shown in a, with (r) as shown. All p <0.001.
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Li Wu, David J. Wilson, Rujian Wang, et al. 2020. Evaluating Zr/Rb ratios from XRF scanning as an
indicator of grain-size variations of glaciomarine sediments in the Southern Ocean
https://doi.org/10.1002/essoar. 10503
WE: NX M (XRF) B3I (Ze/Rb) HEBAE @& 0 P Aomgs g/, Tk
NIRRT RLEE AR o N T VPRSI AT i, AT oK B R RPN [F X ) — R SRR
BEAT T WA ORI, USRS XRF $ 30 A0 A IR 4 55 25 1A i % (ICP-MS) i
7 Rb F1 Zr (& . FRATRIL, JE BT A A AR R K520, Rb A Ze tH S IR EE R
fim s, {H XRF 321 Zr/Rb LLAH S ICP-MS 7315 2RI 45 Rt — 8. Zr/Rb LWEERE
S SSRLRE ) 22 R BE AR B ARG, (H S AEHER 0 R BP0 19-F- SR (R
IRD AZIERPFEIRIEE) o IR O SE4E5E JRAT 2 7ORLEE 7 B SEIR RS SCHF, 1 SEgn R Ze F
Rb EHIEARFMRIEE /. In (Zr/Rb) FOEXDHDRIRE S Z Utk BRiid g iias sy
AR R E I EE (SS%) FIA7p b B F 2 (SSMD SRR K/MHEL. In (Zr/Rb) 5
SS% (34.1) BLX In (Zr/Rb) 5 SSM (12.7) (KR EIAEAEEAIBERE, ik In (Zr/Rb)
PSR T — P75 2k 5 SS% A SSM 784k, SISk, FRATIEE R SR In
(Zr /Rb) FAEAE AT 70 i i 00 TR B /K 5 L AR 5 o
ABSTRACT: The In(Zr/Rb) count ratio derived from X-ray fluorescence (XRF) core scanning
holds potential as a high-resolution tracer for grain-size variations of glaciomarine sediments. To
evaluate this approach, we conducted high-resolution grain-size measurements, together with Rb
and Zr measurements by XRF core scanning and Inductively Coupled Plasma-Mass Spectrometry
(ICP-MYS), on a series of sediment cores from different regions of the Southern Ocean. We find that
downcore changes of the In(Zr/Rb) count ratio from XRF core scanning are consistent with Zr/Rb
concentration ratios derived from ICP-MS analyses, even though Rb and Zr counts deviate
significantly from concentrations due to specimen and matrix effects. The In(Zr/Rb) count ratio

displays discrepancies with the bulk mean grain-size, but correlates well with the mean grain-size
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of the sediment fractions that do not include unsorted coarse IRD (i.e. IRD-corrected mean grain-
size). These observations are supported by evidence from a grain-size separation experiment, which
indicates that Zr and Rb are concentrated in different grain-size fractions. Consistent with its lack
of sensitivity to coarse grain-size fractions, the In(Zr/Rb) ratio records similar trends to the sortable
silt percent (SS%) and sortable silt mean (SSM) grain-size. Universal gradients exist in plots of
In(Z1/Rb) versus SS% (34.1), and In(Zr/Rb) versus SSM (12.7), such that the In(Zr/Rb) ratio
provides a convenient way to estimate the magnitude of changes in SS% and SSM. Overall, our
results support the use of the In(Zr/Rb) ratio as an indicator of bottom current strength in cases

where the sediment is current-sorted.
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Fig. 1 Downcore records from Ross Sea core JB06 plotted versus depth. (A) Water content (note reversed
axis). (B) Rb counts from XRF scanning. (C) Zr counts from XRF scanning. (D) Zt/Rb count ratio from
XRF scanning. (E) Mean grain-size. (F) SSM and SS%. (G) Spectrum of grain-size compositions.
Dashed lines in (D) and (E) indicate the general decreasing trends towards the core top. The yellow
shading indicates a layer rich in benthic foraminifera ESSOAr |

https://doi.org/10.1002/essoar.10503919.1 | Non-exclusive | First posted online: Fri, 7 Aug 2020
08:23:03 | This content has not been peer reviewed. Cassidulina sp. of last glacial age (< 1160 36 ka *C

age according to Taviani et al. 1161 (1993) and Yokoyama et al. (2016)).
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Railsback L B, Dupont L A, Liang F, et al. Relationships between climate change, human
environmental impact, and megafaunal extinction inferred from a 4000-year multi-proxy record from a
stalagmite from northwestern Madagascar[J]. Quaternary Science Reviews, 2020, 234 106244.
https://doi.org/10.1016/j.quascirev.2020.106244

FE: KA SN v AL & Anjohibedld 41 5+ ANJ94-252 i 17— AR VEAR 1A K 1 52
FERIABRATRIIC T, BEGIARRK AT BTV G2, v BLR &
FAURARA . NRRABE R A R Zh YK 4 . 0 FF ANI94-2H ZFabric A ik AR E [F]
R Wt CCRITREA) SURSE . RIFEMBEEEYIR . XEEHEbRER T HA
IR U2 LA 5 RPERE AR S 5 5 FAl DX AR AT AR 45 2R B 7R S 3 T in v
AEFB AR 2 A AT RES AL BR IR VA A 5% o B[R 3R B B 12 X oK B PR B AR AL F o
() 5 K29 12004F 17 NI TR KB ARML ) W) &, X BN R3S 5, W& T RE A 42
TSGR . M AT AR M A SR HA R 120031 6004 HIF (1 PR 53 A8 40 R Bt (] sl FIFR BEHR R T
NN R B S K 1 Sk i i) B RS K4 . Ty — 7, S5 A ARSI W SRR
TFRARSBS XM E RS K 4 R

ABSTRACT: Stalagmite ANJ94-2 from Anjohibe Cave in northwestern Madagascar provides an
exceptionally detailed and precisely dated record of changing environmental conditions that,
combined with previously published data from stalagmites, wetland deposits, and archaeological
sites, allows insights into past climate change, human environmental impact, and megafaunal
extinction. Proxies of past conditions recovered from Stalagmite ANJ94-2 include ratios of carbon
and oxygen stable isotopes (8'3C and §'%0), mineralogy (calcite and aragonite), layer-bounding
surfaces, layer-specific width, and detrital material. Those proxies suggest that the natural
environment changed in response to changes in rainfall at time scales of a few decades to multiple

centuries; comparison with distant proxies suggests that wetter conditions in northwestern
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Madagascar may have been linked to cooling in the Northern Hemisphere. Carbon isotope data
nonetheless suggest that the greatest environmental change in the area coincided with human
introduction of swidden (zavy) agriculture about 1200 years ago, during a time not of drought but
perhaps of slightly increasing wetness. The timing and extent of environmental change 1200 to 600
years ago seen in stalagmite and wetland data suggest that human modification of the landscape had
a causal role in the extinction of Madagascar’s megafauna. On the other hand, the results combine

with other recent research to indicate that drought was not the cause of the megafaunal extinction.
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Figure 1. (A) Isotopic and petrographic data from Stalagmite ANJ94-2 from Anjohibe Cave in
northwestern Madagascar; (B) age ranges of other stalagmites from northwestern Madagascar: (C) pollen
data from South Africa; (D) ice-core data from Greenland; and (E) a tree-ring record of temperature from
the Tibetan Plateau. Fig. 6 examines relationships within the stable isotope data, and Fig. 7 shows time-

series of isotopic data during events at 1130 BP, 1580 BP, and 3250 BP in more detail.
36


https://www.sciencedirect.com/science/article/pii/S0277379120300573#fig6
https://www.sciencedirect.com/science/article/pii/S0277379120300573#fig7

